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THE INVESTIGATION OF SOME BASIC GEO}ffiTRIC 
PROBLEl!S OF THE SINGLE SCREW CO!!PFJ:SSOR 
GUANGSAN SUN 
JIAO TONG UNIVERSITY 
SHANGHAI CHINA 
ABSTRACT 
The. single screw compressor is proving to be much advantages and 
b•oad prospect$ as the twin compressor. It'$ not subjected to any radial 
or axial thrust. Also from ~eight, size, noise level,reliability etc. 
many points are promising. 
This paper presents a systematic analysis of the close ansle, the 
area of the gaterotor interventing in the groove, its centroid and the 
volumetric flow •"-te. A se•ies of fo=ulas have been derived and t;he 
principles governing the selection of the design parameters are discuss~d 
NOlffiNCLATURE 
The surface through the mainscrew and perpendicular with the gatero 
~tors axis is called main plane, most dimensions c.an be expressed in the 




ious of rnainrotor and gaterotox 
e,- rotation angle of mainrotor 
92- rotation angle of gaterotor 
zl-. teeth number of mainrotor 
z-
2 
teeth number of gaterotor 
i~ transmission ratio 
A- distanc" between screw and gat;erotor axis 
a~ distance. between gate rotor axis and column surface o£ mains crew 
1- a><is length at discharge side 
1 '~ axis length at suction side 
.. 1 ~ 1-1' 
r·- radious of teeth at the bottom of encrance 
~ engaging angl" at discharge side 
r:A'- engaging angle at suction side 
cl"~ close angle. 
b- teeth width of gaterotor 
S- half angle of teeth width 
~- a><is width of gaterotor at teeth top 
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E- rejected area at suction side 
~ ~ e;2r2 
"'(- division angle of gaterotor 
F-- interventing area of gaterotor into mainrotor 
x, Y-- coordinates of c:eutroid F 
rl-- distance between centroid and mainrotor axis 
v~ groovG: volume at any angle 
v - max:imum groove volume 
0 
v- theor.ectical volumetric flow rate 
n-- r.p.m. 
k-- polytropic exponent 
p,p
0
-- pressure at discharge and suction side 
G
2
- weight of gaterotor and its related axis, bearing etc. 
G
1
-- weight of main screw and its related axis, bearing etc. 
G- weight of single screw compressor 
Close angle 
During the working process, the gaterotors action similarly to the 
piston of a reciprocating compressor. Only when the gaterotor entered the 
entrance of mainrotor and formed a sealed volume, it start to compress 
(fig.2). 
The front and back side of gaterotor teeth sequantly intersect with 
the main line of conic surface at suction side. Given out the equation 
seperately and substitute x =a, solved close angleCl 11 • 
Normal equation at the front and back side of gaterotor teeth 
or 
Xc:os(62+ T )+Ysin{6:z+ J}l± ~ ~ 0 
-Xsin8 +Ycos Iii ;, !. ~ 0 2 2 2 
(1) 
(2) 
Negative indicates front side, positive indicates back side 
Main line of conic surface passes through point P. Its equation can 
be expressed as: 
Y ~ -l'-tg,6(x-/r~-1' 2 ) 
Combine (2) and (3), then 
Xsin82 + (l '+tg,s(X- j r~-1 ' 2)) cos02 
The solution of equation (4) is 







There are three conditions: 
1. f3>cJ..'- ~ (fig. 2a) 
When back side of teeth passed through point P, it starts to 
compress. 
z. fJ~d.·-r c£ig.2b) 
The back side of teeth at the moment of e2~ -!1-'+S, coincide with 
the main line of conic s11dace, so 111" ~col'-~. 
3. f3 ... ~-S (fig.2c) 
The entering of back side teeth into the conic surface starts from 
point P, until extending to the top side, then completely closed. At 
situation 1 and 3, r:J." can be calculated with eq. (5). 
AREA OF THE GATEROTOR INTERVENTING IN THE SCREW GROOVE AND ITS CENTROID 
From the area intervcnting by gaterotor and the position of centroid, 
we may calc\llate volumetric flow rate. Also it's necessary for strength 
and power calculation. 







F ~ r hdx 
"J.•,~ 
After integration 
b~b .. r "' -- r - - +r o-absecv 
2 2 4 2 2 
THEORECTICAL VOLilllETRIC FLOW RATE 
After reaching the close angle, the gaterotor reduce the confined 
volume. and the pre.ssure in the. groove increased. 
The sealed groove can be devided into two parts(fig.4): 
1. v 1 starts from the sealed angle 
11 until the gaterotor aparture 
from sc~ew groove, i.e. from to 














SELECTION OF PARMIETERS 
l. p. ~related to the close anglec(', the larger theJJ, the smaller the cl..11 , then the swept volume is ernaller too. 
2.~ . The sma1l~r the~, the greater the b, also the swept volume will be greater. But for the reason of diminishing leakage between the 
control volume and avoiding the stress overconcentrated~~ has to keep in a certain range 
3. •1,~. The greater the ~1, the greater the E, but the smaller the ,£.' and v
0
• So ""1 should select smaller value in case of E sathlied. 
4. If we take r as the proportional constant of other dimensions, 
G and V can be considered proportional to 
Approximately, specific weight 
the cubic of r. 
3 ~ ~lrt'2+2czrz 
g ~ V - k1rl r2 






r ~j ~ 
Cl 
There exists a :r value can make g minimized 
v ~'(r 3 
0 1 
A 
d, !. (1+,!._) 2 r 2 
'1. is function In be tw-een, 
important. 






~ is the most 
From fig.S, we can find the 
strength, general A~ o.55--o.6o. 
dl 
optimum value of~. Consider of the rz 
Table l is the value of . From eq. (14), (18) and table 1, may estimate V quickly. 
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CONCLUSION 
To design the single sere~ compressor, it is necessar
y to 
calculate the theorectical perform~nce, estimate
 volumetric flow 
rate and decide the geometric shape. 
Some basic equations ~re derived and optimi~ation
 of geometric 
size are discussed, It'll be he>pful to predict th
e performances and 
computer added design. 
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